This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



Japanese Laid-open Patent 
Laid-open Number: 
Laid-open Date: 
Application Number: 
Filing Date: 
Applicant: 



Sho 61-190313 
August 25, ,1986 
Shd 60-32066 
February 20, 1985 

Matsushita Electric Industrial Co., Ltd. 



SPECIFICATION 



1. Title of the Invention 



Method of Manufacturing a Liquid Crystal Panel 



2. Scope of Claims 



(1) A method of manufacturing a liquid crystal panel, characterized by 



comprising a step of forming a resin adhesive with a predetermined pattern in a 
periphery portion of a first substrate, a step of overlapping a second substrate and 
applying pressure after dropping a liquid crystal material on the aforementioned 
substrate, and a step of hardening the aforementioned resin adhesive thereafter. 

(2) A method of manufacturing a liquid crystal panel according to claim 1, 
characterized in that the resin adhesive is a thermoplastic resin. 

(3) A method of manufacturing a liquid crystal panel according to claim 1, 
wherein a substrate is used on which the resin adhesive pattern is nearly rectangular 
and which has breaks in four corners of the aforementioned pattern, and pressure is 
applied after dropping the liquid crystal material near to a center portion of the 
substrate. 

3. Detailed Description of the Invention 
Field of Utilization in Industry 

The present invention relates to a method of manufacturing a panel used for a 
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liquid crystal display. 
Prior Art 

Flowcharts for conventional liquid crystal panel manufacture are shown in Fig. 
3 and Fig. 4. In Fig. 4, 21 denotes a glass plate, 22 denotes a transparent electrode, 
23 denotes an adhesive, 24 denotes a glass substrate that structures a second substrate, 
25 denotes a transparent electrode, 26 denotes a space, and 27 denotes injected liquid 
crystal. A method of manufacturing a liquid crystal panel is explained following Fig. 
3. An approximately 1000 A resin film is formed on the glass substrate 21, on which 
the transparent electrode 22 is formed (step A). An orientation process is performed 
next by rubbing the aforementioned resin film by using a special cloth. Next, a step 
shown in C is a step for dispersing columnar shape glass fibers on one of the glass 
plates in order to accurately determine a gap between the two glass plates that structure 
the liquid crystal panel. D denotes a step of printing a sealing resin adhesive on one 
of the glass plates, and normally printing is performed on the glass substrate on which 
the spacers are not dispersed. 23 denotes a printed adhesive pattern. The second 
glass plate 24 is superposed in this state. At this time, the glass plates 21 and 24 are 
bonded by the adhesive 23. 26 indicates the space formed at this time into which 
liquid crystal is later injected. Lastly, the liquid crystal 26 is injected, and an 
injection port is sealed to complete manufacture. 

Problem to be solved by the Invention 

The liquid crystal injection step becomes complex with such a conventional 
structure. That is, after the bonding step of Fig. 2E and the subsequent hardening are 
completed, a vacuum is pulled in the space 26 through the injection port, which is not 
shown in the figures. The injection port is made in contact with a liquid crystal 
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reservoir when the space 26 reaches a sufficient vacuum. Liquid crystal injection is 
easy provided that the peripheral adhesive printing is complete, but the liquid crystal 
injection cannot be performed if there are even any small open holes. 

Further, it is nepessary to pull a vacuum before injection with the conventional 
method, and huge facilities and time are required. 

The present invention is one for solving the above-described problem, and 
therefore a method of performing complete sealing with the use of simple equipment is 
provided. 

Means for solving the Problem 

In order to solve this problem, the present invention is one in which liquid 
crystal is not injected from an injection port, rather two panels are bonded and sealed 
after liquid crystal is dropped on a substrate. 

Action 

The liquid crystal expands outward from a central portion of the substrate with 
this structure, and air voids and the like are also removed at this time. Further, 
injection is not performed, and excess liquid crystal is pushed out to the outside. 
Therefore, a failure in which injection cannot be performed is eliminated. 

Embodiment 

Fig. 1 is a flowchart showing an embodiment of the present invention, and Fig. 
2 is a diagram showing the state of main part steps. In Fig. 2, 1 denotes a transparent 
glass substrate, 2 denotes a transparent electrode, 3 denotes a bonding portion in which 
a sealing adhesive is applied in a predetermined pattern, 4 denotes dropped liquid 
crystal, 5 denotes a second glass substrate, 6 denotes a second transparent electrode, 
and 7 denotes sealed liquid crystal. 
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An embodiment of the present invention is explained following Fig. 1. 
First, a resin film on the order of 1000 A is formed on the glass substrate 1, on . 
which the transparent electrode 2 is formed, after which the surface is rubbed by a 

cloth (steps A, B). Next, glass fibers of approximately 10 microns are dispersed on 

_ ^ ^_ * _ _ . 

one of the substrate (step C). The bonding portion 3 is formed on the glass substrate 
1 opposing the aforementioned substrate. This bonding portion 3 may be one in 
which hardening proceeds to a B stage after screen printing of a thermoplastic resin 
adhesive, or may be formed of the thermoplastic resin adhesive. The liquid crystal 4 
is then dropped on the glass substrate 1 as shown by E. The opposing glass substrate 
5 is superposed on the aforementioned glass substrate 1, and pressure is applied 
thereon. The pressure may be applied with a load applied from above, and may also 
be applied by a method in which: the two superposed glass substrates are placed in a 
soft vinyl bag; a vacuum is pulled over the entire structure; and high frequency heat 
sealing is performed to the top of the bag. When a gap between the substrates 
sufficiently becomes thinner and uniform, a sealing portion may be heated to perform 
complete sealing. 

Further, air vents may be made in four comers of the bonding portion 3 so that 
excess volumes of air and liquid crystal can easily exit when the second glass substrate 
5 is superposed as shown in Fig. 2 after dropping of the liquid crystal. The four 
comers may be sealed by a sealing resin after the bonding portion 3 is sealed. 

Effect of the Invention 

In accordance with the present invention as described above, complete 
automation becomes extremely easy because a liquid crystal injector is unnecessary 
and because the amount of time for pulling a vacuum before injection can be saved. 
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4. Brief Description of the Drawings 

Fig. 1 is a flow chart of a method of manufacturing a liquid crystal panel in . 
accordance with an embodiment of the present invention, Fig. 2 is a cross sectional 
diagram of main part steps in the same method, Fig, 3 is a flow chart of a conventional 
manufacturing method, and Fig. 4 is a cross sectional diagram of main part steps in the 
same method. 

1, 5 glass substrate, 2,6- transparent electrode, 3- bonding portion, 

4 - • liquid crystal, 7 sealed liquid crystal. 



5 



(JP61-190313) 



FIG. 1 

PRINTING OF ORIENTATION FILM 

ORIENTATION PROCESS 

SPACER DISPERSION 

FORMATION OF BONDING PORTION 

DROPPING OF LIQUID CRYSTAL 

BONDING 

HARDENING 

SEALING 

FIG. 2 

1 GLASS SUBSTRATE 

2 TRANSPARENT ELECTRODE 

3 BONDING PORTION 

4 LIQUID CRYSTAL 

5 GLASS SUBSTRATE 

6 TRANSPARENT ELECTRODE 

7 LIQUID CRYSTAL 

FIG. 3 

PRINTING OF ORIENTATION FILM 
ORIENTATION PROCESS 
SPACER DISPERSION 
ADHESIVE PRINTING 
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BONDING 
HARDENING 

LIQUID CRYSTAL INJECTION 
SEALING 
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